The role of tyrosine 150 in catalysis of beta-lactam hydrolysis by AmpC beta-lactamase from Escherichia coli investigated by site-directed mutagenesis.
The kinetics of beta-lactam hydrolysis by wild-type AmpC beta-lactamase from Escherichia coli and three mutant proteins created by substitution of tyrosine 150 have been examined. The catalytic efficiency was decreased 10- to 1000-fold according to the substrate and mutant being studied. The effect of the mutation was much stronger with rapidly hydrolyzed substrates (e.g., cephalothin) than it was with slowly hydrolyzed substrates (e.g., ceftriaxone). With the latter substrates, the mutagenesis had a much stronger effect on apparent affinity than it did on rates of catalysis. Indeed, the enzyme appeared to be more reactive toward certain of the slowly hydrolyzed substances (e.g., methicillin, aztreonam, and ceftriaxone). These observations were not compatible with an obligatory role of tyrosine 150 in catalysis. The analysis of the effects of the mutation on activity was complicated by the observation of at least two, kinetically distinct, forms of the enzymes. It appeared that mutation of tyrosine 150 influenced the kinetic properties of one state and that this residue is involved in the partitioning of the enzyme between the different reactive states.